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@) Two compartment motor and method of manufacturing 

(57) A two compartment motor has a frame, a pair 
of end shields disposed adjacent opposing 
ends of the frame to define a first compartment, 
a stator winding supported by the frame within 
the first compartment, an armature rotatably 
supported by the end shields and disposed 
within the first compartment adjacent the stator 
winding, a cover mounted to the motor adjacent 
one of the end shields to define a second 
compartment between the cover and the end 
shield, and a control plate mounted within the 
second compartment. The control plate serves 
as a mounting surface for securing a plurality of 
electrical components used in the control and 
operation of the motor in position within the 
second compartment. The control piate is a 
molded plastic component having integrally for- 
med mounting mechanisms for at least one of 
the electrical components. The electrical com- 
ponents may include a starting capacitor, volt- 
age and/or speed control switches, an overload 
device and electrical terminals. Ventilation 
openings, lead openings and shields may also 
be integrally formed in the control plate. The 
plate may be provided with recesses to accom- 
modate electrical connectors, a centrifugal 
switch and other components. A method of 
assembling the motor includes mounting the 
plurality of components to the control plate to 
form a sub-assembly prior to connecting this 
sub-assembly to the other components of the 
motor. 
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Background and Summary of the Invention 

The present invention relates generally to electric 
motors and, more particularly, to a two compartment 
electric motor and a method of manufacturing a two 
compartment electric motor. 

Single phase induction motors are manufactured 
in a variety of types and configurations. In addition to 
the stator, armature and other primary motor com- 
partments, some types and configurations include 
electrical or electronic components which are used to 
modify operating characteristics for particular appli- 
cations. Examples of such motors are resistance 
start, reactor start, capacitor start, permanent split 
capacitor, and capacitor start-capacitor run motors. 
These different types of motors are characterized by 
different speed-torque characteristics, and may be 
designed to provide different theoretical maximum ef- 
ficiencies. For some applications, particularly those 
where high starting torque is required, part of the 
windings in a motor may be designed and arranged 
to serve as auxiliary or starting windings which are 
energized during initial excitation of the motor, but 
which are deenergized as the motor comes up to a 
predetermined speed. Deenergization of such wind- 
ings is often accomplished by a centrifugal switch, or 
other appropriate device. 

In some applications, and especiall those appli- 
cations of motors used to drive pumps such as jet 
pumps or swimming pool pumps, capacitors, circuit 
controlling switches (e.g., speed control switches, vol- 
tage control switches, overload devices, etc.), and 
other electrical components are mounted to one of 
the motor end frames to facilitate access thereto. To 
provide protection from moisture, dust and other con- 
taminants, such components are often mounted in a 
closed "control compartment" which is disposed im- 
mediately adjacent the "motor compartment" which 
houses the armature and other primary motor com- 
ponents. 

U.S. Patent 4,593,163, which is commonly as- 
signed to the assignee of the present invention, dis- 
closes a two compartment motor in which compo- 
nents such as a starting capacitor, a thermal protec- 
tor, a terminal board and motor circuit controlling 
switch assembly (e.g., a starting switch assembly), 
and a manually actuable switch are mounted to an 
end shield of an induction motor assembly. A thermo- 
plastic molded cover is fastened to the motor with ax- 
ially directed mounting screws. The end shield to 
which the components are mounted and the molded 
plastic cover define a "control compartment" in which 
the subject electrical components are housed. 

An object of the present invention is to provide an 
improved two compartment motor design. 

Another object of the present invention is to pro- 
vide a two compartment motor design which may be 
more easily and reliably manufactured. 



Yet another object of the present invention is to 
provide a two compartment electric motor design 
which includes a control plate in the control compart- 
ment to which a plurality of electrical components may 
5 be conveniently mounted. 

Yet another object of the present invention is to 
provide a two compartment motor design in which a 
plurality of electrical control components may be pre- 
mounted to a control plate to form a sub-assembly pri- 
10 or to the assembly of the control compartment of the 
motor. 

Still another object of the invention is to provide 
a two compartment motor with improved ventilation 
features which may be integrally formed in the control 
15 plate. 

These and other objects of the invention are ach- 
ieved in a two compartment motor which comprises 
a frame, a pair of end shields disposed adjacent op- 
posite ends of the frame to define a first compart- 

20 ment, stator windings supported by the frame within 
the first compartment, an armature rotatably support- 
ed by the end shields and disposed within the first 
compartment adjacent the stator windings, a cover 
mounted to the motor adjacent one of the end shields 

25 to define a second compartment between the cover 
and the end shield, and a control assembly mounted 
within the second compartment. The control assem- 
bly comprises a control plate, a plurality of electrical 
components, and mounting means for securing the 

30 electrical components in position on the control plate. 
In one embodiment of the invention, the control plate 
is a molded plastic component and the mounting 
means is integrally formed or molded with the control 
plate. The electrical components may include a start- 

35 ing capacitor. In this case, the control plate may be 
formed with opposed, integrally molded, resilient fin- 
gers for securing the starting capacitor to the control 
plate. The components may also include a voltage se- 
lection switch, and atleasta portion of the switch may 

40 be integrally molded with the control plate. Similar 
. switches may be provided for speed selection or other 
purposes. 

The components mounted to the control plate 
may also include an overload device, and one or more 

45 electrical terminals used, for example, as a termina- 
tion point for electrical conductors supplying power to 
the motor. In the case of the overload device, the con- 
trol plate includes integrally formed means, such as 
one or more openings to receive threaded fasteners, 

so for securing the overload device to the control plate. 
The control plate may also be provided with a plurality 
of integrally formed ventilation openings for providing 
a flow of ventilating air to or from the motor. 

In one embodiment of the invention, the armature 

55 includes a shaft which extends into the second com- 
partment and through the control plate. An integrally 
formed shield to guard against unintended contacts 
between this portion of the shaft and the electrical 
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components and conductors within the second com- 
partment may be provided on the control plate. This 
embodiment of the motor further comprises a centri- 
fugal switch assembly having a rotatable portion 
mounted on the shaft. An integrally molded recess for 5 
receiving and shielding the rotatable portion of the 
centrifugal switch assembly is provided on one side of 
the control plate. An actuator portion of the switch 
may be mounted by means of integrally formed 
mounting means to an opposing side of the control 10 
plate. An opening in the control plate is provided to al- 
low interaction between the actuator portion of the 
switch assembly and the rotatable portion to control 
an electrical circuit. 

The control plate may also be provided with a re- 15 
cess for receiving mating electrical conductors which 
electrically connect the stator windings to one or more 
of the electrical components in the second compart- 
ment. In this embodiment, a first electrical connector 
is provided and connected by conductors to at least 20 
one of the electrical components in the second com- 
partment. This conductor may extend through an 
opening in the control plate such that the connector 
is disposed between the control plate and the adja- 
cent end shield. A second connector is provided and 25 
is connected by conductors to the stator windings. 
These conductors extend through an openinig in the 
end shield such thatthe second connector is also dis- 
posed between the control plate and the end shield. 
The control plate is formed with an integrally molded 30 
recess adapted to receiving the mated first and sec- 
ond connectors. 

Another aspect of the present invention relates to 
the end shield which lies adjacent the cover to define 
the second compartment and which has a "skeleton" 35 
construction. This end shield comprises a central por- 
tion, a circumferential rim portion, and a plurality of ra- 
dially extending spokes connecting the central por- 
tion to the circumferential rim portion. The end shield 
is provided with at least one relatively large opening 40 
between the central and circumferential rim portions 
and between adjacent ones of the radially extending 
spokes to allow for the passage of ventilating air and 
electrical conductors from the first to the second com- 
partments. The central portion of the end shield com- 45 
prises a first recess on a first side thereof for receiving 
an armature supporting bearing therein. Asecond re- 
cess may be provided on a second, opposing side 
thereof for providing clearance for the rotating portion 
of the centrifugal switch assembly. The end shield 50 
may also be provided with an integrally formed con- 
duit receiving opening. The end shield is preferably 
formed of a one-piece construction from a material 
such as cast aluminum. The conduit receiving open- 
ing is formed in an upstanding portion of the casting. 55 
A step-like shoulder is provided around at least a por- 
tion of the conduit opening and is adapted to interact 
with an edge of the cover to provide a seal to prevent 



entry of dust, moisture and other contaminants. At 
least one locating boss may be formed on either the 
circumferential rim portion or on one of the spokes of 
the end shield to provide a mechanism for aligning the 
end shield and the control plate in a preferred relative 
orientation. 

In one embodiment of the invention, the cover 
comprises a one-piece, molded plastic element. An 
integrally molded shield may be provided on an inter- 
ior surface of the cover for shielding an end portion 
of the rotating shaft of the armature from the electri- 
cal components and conductors in the second com- 
partment. The shield comprises a generally arcuately 
shaped element extending around at least a portion 
of the rotating shaft. The cover is a cup-shaped ele- 
ment having a peripheral edge formed to abut por- 
tions of the control plate and the adjacent end shield 
so as to effectively define the second compartment 
and shield the electrical components from view and 
contamination. 

In one embodiment of the invention, the voltage 
or speed selection switch, which may be among the 
plurality of components on the control piate, compris- 
es a movable portion and a stationary portion. The 
stationary portion is integrally formed in the control 
plate. This portion comprises at least one electrical 
terminal mounted in the control plate and adapted for 
mating with an electrical conductor in the movable 
portion. In a preferred embodiment of the switch, at 
least two electrical terminals are mounted in the con- 
trol plate, and conductor means for electrically con- 
necting the terminals is provided in the movable por- 
tion. The switch means has a plurality of engaged 
positions wherein the movable portion is electrically 
engaged with the stationary portion, and a disengag- 
ed position wherein the movable portion is selectively 
movable to or between first and second engaged pos- 
itions. The stationary portion comprises one or more 
arcuate portions which extend outwardly from the 
control plate. The movable portion is disposed adja- 
cent the control plate within an area defined by the 
arcuate portions. At least one of the arcuate portions 
has an inwardly and transversely extending lip for en- 
gaging an edge portion of the movable switch portion 
to prevent the movable switch portion from being 
easily removed from the immediate vicinity of the 
control plate. 

A preferred method of making a two compart- 
ment motor constructed in accordance with the pres- 
ent invention comprises the steps of: mounting the 
plurality of control components to the control plate; 
mounting the stator windings within the frame; rotat- 
ably supporting the armature between the end 
shields and attaching the end shields to the frame 
such that the frame and the end shields define a first 
compartment and the stator windings and armature 
are disposed within the first compartment; mounting 
the control plate adjacent one of the end shields and 
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electrically connecting one or more of the plurality of 
components to the stator windings; and mounting the 
cover adjacent the control plate and end shield to de- 
fine the second compartment which encloses the 
control plate and components. The method may in- 
clude the additional step of forming the control piate 
with integral means for mounting at least one of the 
plurality of control components to the control plate. 
Additional steps may include interconnecting the plur- 
ality of control components with a plurality of electri- 
cal conductors, terminating one or more of the con- 
ductors in a first electrical connector, connecting the 
stator windings to a second electrical connector, and 
matingly connecting the first and second electrical 
connectors. The control plate may be specially 
formed for receiving the mated first and second con- 
nectors to secure the connectors in position between 
the end plate and the control plate. The forming step 
may also include forming at least a portion of a vol- 
tage or speed control switch integrally with the control 
plate. An additional step may involve mounting a ro- 
tatable portion of a centrifugal switch on ashaftof the 
armature between the control plate and the adjacent 
end shield. In this case, the forming step may addi- 
tionally comprise forming the control plate to include 
means for mounting a stationary portion of the cen- 
trifugal switch to the control plate. 

Other objects, advantages and novel features of 
the present invention will become apparent from the 
following detailed description of the invention when 
considered in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a two compart- 
ment motor constructed in accordance with the prin- 
cipals of the present invention. 

Figure 2 is a bottom view of the two compartment 
motor of Figure 1. 

Figure 3 is a partially exploded view of the motor 
of Figures 1 and 2. 

Figure 4 is a plan view of an end plate for a motor 
constructed in accordance with the present invention. 

Figure 5 is a cross-sectional view of the end plate 
of Figure 4. 

Figure 6 is a plan view of one side of a control 
plate, without components, constructed in accor- 
dance with the principals of the present invention. 

Figure 7 is a plan view of the control plate of Fig- 
ure 6 with electrical components mounted thereon. 

Figure 8 is a plan view of the other side of the 
control plate of Figure 6. 

Figure 9 is a plan view of the other side of the 
control plate of Figure 7. 

Figure 1 0 is a partial plan view of the control plate 
of Figure 7 showing the voltage control switch set in 
the low position. 



Figure 11 is a cross-sectional view taken along 
line 11-11 of Figure 10. 

Figure 12 is a cross-sectional view taken along 
line 12-12 of Figure 6. 
5 Figure 13 is a plan view of the inside of a cover 

for one compartment of the two compartment motor 
of the present invention. 

Figure 14 is a cross-sectional view taken along 
line 14-14 of Figure 13. 

10 

DETAILED DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a perspective view of a two com- 
partment motor 10 constructed in accordance with 

15 the present invention. Motor 10 has a first compart- 
ment which is defined by a first end shield 12, a sec- 
ond end shield 14 and a generally cylindrical frame 
16. Frame 16 provides support for stator windings 
(shown in Figure 3), while end shields 12 and 14 are 

20 fitted with bearings to rotatably support an armature 
assembly within the first compartment adjacent the 
stator winding, as is well-known in the art. Armature 
shaft 18 extends from one end of motor 10 and is 
threaded, keyed or otherwise adapted for coupling to 

25 a load. End shield 12 is provided with a plurality of 
mounting lugs 20 which are used to securely mount 
motor, 10 in operating position adjacent the load. 

Motor 10 includes a second compartment (which 
may be referred to as the control compartment) which 

30 is generally defined by end shield 14 and a molded 
plastic cover 22. As discussed in more detail below, 
the control compartment is used to house a plurality 
of electrical components used in the control and op- 
eration of motor 1 0. Cover 22 is secured to motor 1 0, 

35 as illustrated in more detail in Figure 3, by threaded, 
hex-head screw 24. Electrical access to the control 
compartment is provided by a conduit receiving open- 
ing 26 which is integrally formed in end shield 14. 
Figure 2 is a bottom view of motor 10 in which a 

40 plurality of vent openings 28, 30 and 32 are visible. 
Openings 28, 30 and 32 are integrally formed in a con- 
trol piate which will be described in detail in connec- 
tion with Figures 6-9 below. Openings 28 and 30 are 
relatively short, narrow openings which extend from 

45 the lateral portions of the bottom of motor 10 to the 
lower regions of opposing sides of motor 1 0, as shown 
in Figure 1 . Openings 32 are relatively long and wide 
openings which are laterally centered along the bot- 
tom of motor 10. This arrangement is intended to pro- 

50 vide adequate ventilation and air discharge channels 
for the motor, while reducing contamination of the two 
motor compartments with dust and moisture. 

Figure 3 shows an exploded view of motor 10 in 
which the major components are visible. The upper 

55 left-hand portion of Figure 3 shows the major compo- 
nents which define the first compartment of two com- 
partment motor 10. These components include end 
shield 12, frame 16 and end shield 14. As noted 
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above, stator windings 34 are supported by frame 16 
within the first compartment. An armature 36 is rotat- 
ably supported by end shields 12 and 14 adjacent sta- 
tor windings 34. Armature shaft 18 extends from the 
first compartment through end plate 12 for connec- 5 
tion to a load as previously discussed. On the other 
end of motor 10, shaft 18 extends through end shield 
14 into the second compartment defined by cover 22 
and end shield 14. This.end of shaft 18 is provided 
with a slot 38 and wrench flats 40 to facilitate manual 1 o 
rotation of, or to secure against rotation of, armature 
36 after the opposing end of shaft 18 is connected to 
a load. Shaft 18 is also provided with two circumfer- 
ential grooves 42 which accept two locking clips 44. 
Clips 44 secure centrifugal speed switch assembly 46 1 5 
in position on shaft 18. A plurality of electrical conduc- 
tors 43, which are electrically connected to stator 
windings 34, extend from the first compartment 
through end plate 14 and terminate in an electrical 
connector 45. 20 

Mounted within the second compartment of mo- 
tor 10 is a control plate 48 which, in the embodiment 
illustrated, is a one-piece molded plastic structure 
which provides a mounting base for securing a plur- 
ality of electrical components used in the control and 25 
operation of motor 10 in position within the second 
compartment The exact structure of the illustrated 
embodiment of control plate 48 will be discussed in 
detail in connection with Figures 6-9 below. Control 
plate 48 is mounted to motor 1 0 by a pair of long bolts 30 
50 which extend through control plate 48, end shield 
14 and frame 16 to engage threads formed in end 
shield 12. An eyelet 51 is provided between control 
plate 48 and end shield 14 (see Figures 8 and 9). Al- 
ternatively, control plate 48 can also be secured by 35 
nuts threaded onto the ends of bolts which extend 
through end shield 12, frame 16, end shield 14 and 
control plate 48. Bolts 50, along with an additional pair 
of bolts 52, also serve to secure end shields 12 and 
14 to frame 16. In the assembly process, this ar- 40 
rangement allows control plate 48 to be separately 
mounted to the sub-assembly which includes the first 
compartment of motor 10. Separate, shorter mount- 
ing bolts may also be used to secure control plate 48 
to, for instance, threaded holes in end shield 14. 45 

In the illustrated embodiment, cover 22 mounts, 
via screw 24 which extends through opening 25, to a 
threaded screw-receiving boss 54 which is an inte- 
grally formed element of control plate 48. Although 
screw 24 is shown separated from cover 22 in t he par- so 
tially exploded view of Figure 3, screw 24 is preferably 
"captured" in opening 25 so as to remain with cover 
22 upon removal from motor 10. In this embodiment 
of the invention, both cover plate 48 and cover 22 are 
molded plastic components. 55 

Also shown in Figure 3 is a ground screw 53 
which threads into an opening in boss 78 of end shield 
14 to provide a convenient means by which to connect 
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the metal components of motor 10 to a ground wire 
(shown in dashed lines) provided by the user. 

Figure 4 is a plan view of end shield 14 of motor 
1 0. End shield 14 utilizes a "skeleton" design which in- 
cludes a central portion 60, four radially-extending 
spokes 62 and a circumferential portion 64. This ar- 
rangement provides relatively large openings 66-69 
for the passage of ventilating air and power conduc- 
tors through end shield 14. With reference to Figures 
4 and 5, central portion 60 of end shield 14 includes 
a generally circular, annular recess 70 which faces 
away from armature 36 when end plate 14 is assem-, 
bled in motor 10. Recess 70 provides clearance for 
centrifugal switch assembly 46. Central portion 60 
further includes, on the side of end shield 14 which 
faces the armature, a machined recess 72 which is 
adapted to receive the bearing (not shown) which 
supports the respective end of armature 36. 

End shield 14 is provided with four holes for re- 
ceiving mounting bolts 50 and 52. Holes 74, which re- 
ceive bolts 52, are provided with integrally formed 
bosses 76 which provide a bearing surface for the 
heads of bolts 52, and which allow for use of a com- 
mon bolt length. Mounting holes 77 are formed flush 
(i.e., without bosses) to provide a flat mating surface 
for control plate 48. Clearance openings 188 and 202 
(Figure 6) are provided in control plate 48 for bosses 
76 and the heads of bolts 52. An additional raised pro- 
jection or boss 78 is provided as an additional locating 
and orientation landmark for control plate 48, and pro- 
vides a grounding point for connecting the metallic 
elements of motor 10 to a user supplied ground wire 
(see Figure 3). Openings 80 and 82 are provided in an 
opposing pair of spokes 62 to allow control plate 48 
to be mounted directly to end shield 14, independently 
of bolts 50, if desired. This arrangement allows for the 
possibility that the motor may be shipped as a "parts" 
motor without end shield 12. 

An additional feature of end shield 14 is integrally 
formed conduit receiving opening 26. Opening 26 is 
integrally formed in an upstanding portion 83 of end 
shield 14. Opening 26 is threaded to receive a conduit 
nipple to facilitate connection of the motor to an ex- 
ternal power source. A recessed shoulder 84 is 
formed around three sides of opening 26 to mate with 
a similarly shaped cut-out 86 (Figures 3 and 14) in 
cover 22 to provide a step flange-type seal around 
the three sides of opening 26. 

End shield 14 is also provided with a raised pro- 
jection 87 on the outwardly facing side surface of cir- 
cumferential portion 64. Projection 87 extends sub- 
stantially parallel to the longitudinal axis of motor 10 
across substantially the full width of circumferential 
portion 64 of end shield 14. The function of projection 
87 is to provide an alignment and anti-rotation feature 
for a separately mounted "bonding lug" such as is 
commonly used in the swimming pool industry. 

In the embodiment of the invention illustrated, 
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end shields 12 and 14 are formed in one piece of a 
metallic material, such as cast aluminum. 

Figures 6 and 7 show plan views of the exterior 
side of control plate 48, without and with a plurality of 
electrical components mounted thereon, respective- 5 
ly. The various features of control plate 48 and the 
components will be described with reference to Fig- 
ures 6 and 7, starting at the top or twelve o'clock pos- 
ition, as view in the figures, and moving clockwise 
around the plate. Near the top of plate 48 is an area 10 
90 for mounting a portion of a centrifugal switch 92. 
Centrifugal switch 92 has an actuator portion (210 in 
Figure 9) which extends through an opening 94 
formed in plate 48. Mounting holes 96 and 98 are also 
provided in plate 48 to receive screws 100 and 102 is 
which secure centrifugal switch 92 in position. The top 
surface 104 of centrifugal switch 92 is provided with 
a plurality of slots (e.g., 106), some of which receive 
male terminals (e.g., 108 and 110). In the embodi- 
ment shown in Figure 7, two of these male terminals 20 
are shown connected to female terminals 112 and 114 
which, in turn, are connected to electrical conductors 
116 and 118, respectively. Openings 99 and 101 are 
provided in control plate 48, as shown in Figure 6, to 
allow conductors such as conductors 116 and 118 to 25 
pass through control plate 48, as will be described in 
additional detail below. The base of centrifugal switch 
92 serves to close and seal lead openings 99 and 1 01 
so that separate seal structures in connection with 
these openings are not needed. An outwardly project- 30 
ing post 103 and an inwardly (i.e., into area 90) pro- 
jecting member 105 are provided to serve as locating 
and orienting aids for switch 92. 

Immediately below centrifugal switch 92 is inte- 
grally molded boss 54 which, as previously discussed 35 
in connection with Figure 3, receives screw 24 to se- 
cure cover 22 in position. A pair of reinforcing gussets 
1 20 and 1 22 are integrally molded to provide addition- 
al support for boss 54. 

Immediately adjacent centrifugal switch 92 is an 40 
opening 1 24 for one of the two mounting bolts 50. Ad- 
jacent opening 124 is a larger opening 126 which pro- 
vides clearance for boss 78 of end plate 14. 

Adjacent opening 126, at approximately the three 
o'clock position, is a passageway 128. Passageway 45 
128 is integrally formed in control plate 48 and is 
aligned, when motor 1 0 is assembled, with conduit re- 
ceiving opening 26 of end shield 14. Passageway 128 
provides access to the interior of the control compart- 
ment for a plurality of conductors (e.g., 130 and 132) 50 
through opening 126. Leads 130 and 132 terminate 
in female terminals 134 and 136. Female terminals 
134 and 136 mate with upwardly extending (i.e., out 
of the page) blade portions of S-shaped terminals 
1 38 and 140, respectively. With reference to Figure 6, 55 
three sets of mounting openings are provided for the 
S-shaped terminals. Each set includes a relatively 
small opening 142 which is sized to receive a rivet, 



screw or other fastening device 143 to mechanically 
secure the terminals to control plate 48. Each set fur- 
ther includes a larger recess 144 to provide clearance 
for terminal screws, such as screws 146 and 148, 
which may be used to secure spade terminals or 
other conductors in electrical contact with the S- 
shaped terminals. Finally, each set of mounting open- 
ings includes a rectangular slot 150 which receives a 
downwardly extending (i.e., into the drawing) male 
terminal which extends through control plate 48 for 
mating with a female terminal on the other side of 
control plate 48 (see Figure 9). S-shaped terminals 
138 and 140 include a 'lance" portion (not shown) to 
partially secure them to control plate 48. 

In the center of control plate 48 is an opening 152 
which provides clearance for armature shaft 18. Im- 
mediately adjacent opening 152 is an arcuate shield 
154 which extends outwardly from control plate 48 
(i.e., out of the drawing in Figures 6 and 7). Shield 
154, in conjunction with shield 226 of cover 22 (see 
Figure 13), serves to shield terminals 134 and 136 
and conductors 130 and 132 from rotating armature 
shaft 18. 

Adjacent passageway 128 is a voltage selector 
switch 1 56 shown with (Figure 7) and without (Figure 
6) movable switch portion 158. An enlarged, cross- 
sectional view of switch 156 is shown in Figure 11. 
Switch 156 includes an outwardly extending arcuate 
portion 160 having inwardly and transversely extend- 
ing lips 162 near the top thereof to prevent or limit 
complete removal of portion 158 from its position ad- 
jacent plate 48. A separate arcuate shaped portion 
164 is formed between the opposing ends of arcuate 
portion 160 to provide two gaps 166 and 168. within 
the circular area defined by arcuate portion 160 and 
164 are a plurality of openings 1 70-1 74. At least some 
of these openings (i.e., 170-173) are fitted with elec- 
trical terminals, an exemplary one of which is shown 
in the enlarged cross-sectional view of Figure 11 , and 
is designated by reference numeral 176. The female 
ends of each of the terminals 1 76 receive one end of 
U-shaped conductors 178 and 180 which are part of 
movable portion 158. When movable portion 158 is 
engaged in the high position (Figure 7), conductors 
178 and 180 connect a first set of terminals 156. 
When movable portion 1 58 is engaged in the low pos- 
ition (Figure 10), different pairs of terminals 176 are 
connected. The opposite ends of terminals 176 ex- 
tend through plate 48 and are connected, such as by 
crimping, to electrical conductors illustrated, for ex- 
ample, by conductor 182. 

Switch 156 is operated (i.e., moved from the high 
to low position or vice-versa), by grasping upstanding 
portion 184 of movable portion 158 and pulling por- 
tion 158 outwardly to disengage conductors 178 and 
1 80 from terminals 1 76 until edge portion 1 86 of por- 
tion 158 contacts lips 162. Movable portion 158 is 
then rotated to the desired position and moved in- 
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wardly to engage the ends of U-shaped conductors 
178 and 180 into terminals 176. This arrangement 
provides an easy, convenient and inexpensive mech- 
anism for selecting between high and low voltage set- 
tings. If desired, additional switch mechanisms of this 5 
type may be provided for, among other things, speed 
selection. 

Adjacent switch assembly 156 is an opening 188 
to provide clearance for boss 76 and the head of bolt 
52. Also adjacent switch 1 56 is opening 1 90. Opening 1 o 
190 aligns with opening 82 in end shield 14, and pro- 
vides means by which secondary retention of control 
plate 48 can be achieved for applications in which end 
shield 12 is not required. 

Near the bottom (i.e., the six o'clock position) of 15 
plate 48 are the plurality of relatively large vent open- 
ings 32. These vent openings, in combination with the 
open "skeletal" construction of end shield 14, ensure 
adequate ventilation of motor 10. These features fur- 
ther allow for simplified compliance with U.L stan- 20 
dards regarding molten metal protection. The integral- 
ly formed air channels in control plate 48 improve the 
air intake and discharge capabilities of the motor, re- 
sulting in reduced motor operating temperature rises. 

Adjacent vent openings 32 is a mounting hole 192 25 
which receives one of the bolts 50 for mounting plate 
48 to end shield 14. Adjacent mounting hole 192, at 
approximately the nine o'clock position, are a plurality 
of integrally formed resilient fingers 194 which extend 
upwardly from control plate 48 (i.e., out of the draw- 30 
ings in Figures 6 and 7) which receive and hold start- 
ing capacitor 196 in position. Additional L-shaped pro- 
jections 198 are also provided to locate capacitor 196 
axially within the resilient grip of fingers 194. A plur- 
ality of molded projections 200 serve as stand-offs to 35 
laterally position capacitor 196 within the grip of fin- 
gers 194. 

Adjacent integrally molded capacitor retaining 
fingers 194 is opening 202 which provides clearance 
for boss 74 and the head of mounting bolt 52. Adja- 40 
cent opening 202 is opening 204. Opening 204 aligns 
with opening 80 in end shield 14 to provide an alter- 
native means for securing control plate 48 to end 
shield 14. 

Figures 8 and 9 show, respectively, the interior or 45 
back side of control plate 48. The features of the back 
side of plate 48 will be discussed beginning at the top 
or twelve o'clock position and moving counterclock- 
wise around the circumference of plate 48. To the ex- 
tent features discussed in connection with Figures 6 50 
and 7 are shown unchanged in Figures 8 and 9 (for 
example, mounting holes 96 and 98, openings 124 
and 126, etc.), such features are identified with like 
reference numbers in all figures, but are not separate- 
ly discussed below. 55 

A recess, generally indicated by reference numer- 
al 204, is provided near the top of control plate 48 to 
accommodate a multi-terminal electrical connector 



206 which is configured to mate with electrical con- 
nector 45 (Figure 3) which, in turn, is connected to 
conductors 43 which extend into the first or motor 
compartment of motor 10. Connector 206 is connect- 
ed to a plurality of electrical conductors which, in turn, 
are connected to various ones of the electrical com- 
ponents mounted on control plate 48, including one or 
more of the conductors extending through opening 
99. Conductors may also extend through opening 101 
which is located on the opposite side of open area 
204. Electrical connectors 45 and 206 allow the elec- 
trical components on control plate 48 to be conve- 
niently and reliably connected to the other major com- 
ponents (e.g., stator windings 34) of motor 10 in a sin- 
gle operation to improve the quality and manufactur- 
ability of the motor. 

Inwardly of recess 204 and opening 94 is an an- 
nular wall 208 which extends 360° around an inner cir- 
cumference of plate 48. The inner surface of wall 208 
defines a protected space for centrifugal switch 46. 
Extending into this space through a portion of open- 
ing 94 is actuator 210 which interacts with a rotating 
portion of switch 46 to open or close an electrical cir- 
cuit, via centrifugal switch 92, when armature 36 
reaches a specified rotational speed. 

Adjacent recess 204 is opening 1 24 for one of the 
two mounting bolts 50. Both opening 124 and diago- 
nally-disposed opening 192 are countersunk, as illu- 
strated in Figure 8, to receive metal eyelets 51 as il- 
lustrated in Figure 9. Eyelets 51 better distribute the 
stresses placed upon control plate 48 by the heads of 
bolts 50. 

At the nine o'clock position in Figures 8 and 9 is 
the back surface 129 of passageway 128. Surface 
129 is generally smooth and concavely curved (i.e., 
out of the paper) along either side of an axis which ex- 
tends horizontally through the center of control plate 
48. 

Inwardly of and on either side of surface 129 are 
opening 142 and recess 144 and slots 150 which were 
discussed in connection with Figures 6 and 7. Female 
terminals 212 and 214 are shown connected to the 
male ends (which are hidden from view by the female 
terminals) of S-shaped terminals 138 and 140. Fas- 
teners (i.e., rivets) 143 are visible in 'Figure 9. 

Adjacent surface 129, and inwardly of vent open- 
ings 28, is the portion of switch 156 which is integrally 
formed with control plate 48. Switch 156 was previ- 
ously discussed in connection with Figures 6, 7, 10 
and 11 above. Adjacent switch 156 are openings 188 
and 190, vent openings 32, opening 192 and vent 
openings 30, all of which have been previously dis- 
cussed and will not be separately discussed in con- 
nection with Figures 8 and 9. 

At approximately the three o'clock position, as 
viewed in Figures 8 and 9, is a space 216 which is pro- 
vided for mounting a thermal overload device 218 to 
control plate 48. An integrally formed post 219 and a 
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boss 220 with an opening 222 for receiving a fastener 
224 are provided for mounting thermal overload 21 8. 
As with the other integrally formed features dis- 
cussed above, post 219 and boss 220 are preferably 
molded of a plastic material to provide a one-piece, 
completely integrated structure. 

Figure 1 2 is a cross-sectional view of control plate 
48 taken along line 1 2-12 of Figure 6. Visible in Figure 
•12 is upstanding arcuate portion 160. Portion 164 is 
shown in dashed lines. As is apparent in Figure 12, 
portion 164 is substantially shorter than portion 160 
to provide clearance for "pointer" 169 which extends 
somewhat from movable portion 158 beyond the in- 
ner perimeter of the arcuate portions to more clearly 
indicate the switch position. Also visible is shield 154 
and boss 54 with opening 55 for receiving screw 24. 
Adjacent boss 54 is space 90 which receives centri- 
fugal switch 92. Opposing space 90 is recess 204 
which, as discussed above, is provided to receive 
electrical connectors 45 and 206. Finally, recess 208 
which defines clearance space for centrifugal switch 
46 is clearly shown in Figure 12, as is opening 94 
which provides clearance for actuator 210. 

Figure 13 shows an interior view of cover 22. In- 
tegrally molded in the interior of cover 22 is an addi- 
tional shield 226 which cooperates with shield 154 to 
protect terminals, wiring and other electrical compo- 
nents from the exposed end of rotating armature 
shaft 18. The exterior contours of cover 22 in the 
areas generally designated by reference numerals 
228 and 230 are molded to fit around and form a rel- 
atively tight seal with vent openings 28, 30 and 32. 
Cut-out 86, as previously discussed, conforms to re- 
cessed shoulder 84 of end shield 14. As is the case 
with control plate 48, cover 22, in the embodiment il- 
lustrated, is molded from a plastic material. 

The arrangement of the present invention allows 
for efficient assembly of a high-quality two compart- 
ment motor. In the arrangement of the present inven- 
tion, the electrical components referred to above, 
such as the thermal overload, the capacitor, the vol- 
tage selection switch, the actuator for the centrifugal 
switch, and the terminals and wiring are preassem- 
bled "off-line" with strict quality controls in a uniform 
and repeatable fashion. The parts of the motor which 
make up and are enclosed in the first compartment 
may be assembled in a standard manner, with "skel- 
eton" end shield 14 mounted to allow conductors 43 
to extend through the open portions of the end shield. 
The rotatable portion of a centrifugal switch may be 
mounted to the armature, if appropriate. The preas- 
sembled control board is then brought to the motor 
and electrical connectors 45 and 206 are connected 
in a single operation. The control board assembly is 
secured to either end shield or the frame. Cover 22 
is then positioned and secured, such as by screw 24, 
to complete the assembly. 

From the preceding description of the illustrated 



embodiments, it is evident that the objects of the in- 
vention are attained. Although the invention has been 
described and illustrated in detail, it is to be clearly un- 
derstood that the same is intended by way of illustra- 
5 tion and example only and is not to be taken by way 
of limitation. The spirit and scope of the invention are 
to be limited only by the terms of the appended 
claims. 

10 

Claims 

1. A two compartment motor, comprising: 

a frame; 

15 a pair of end shields disposed adjacent op- 

posing ends of the frame to define a first com- 
partment, 

a stator winding supported by said frame 
within said first compartment; 
20 an armature rotatably supported by the 

end shields and disposed within the first com- 
partment adjacent the stator winding; 

a cover mounted to the motor adjacent one 
of said end shields to define a second compart- 
25 ment between said cover and said end shield; 

and 

a control plate mounted within said second 
compartment, said control plate comprising 
mounting means for securing a plurality of elec- 
30 trical components used in the control and opera- 

tion of the motor in position within said second 
compartment. 

2. A two compartment motor according to Claim 1 , 
35 wherein said control plate is a molded plastic 

component, and wherein said mounting means 
for securing at least one of said plurality of com- 
ponents is integrally molded in said control plate. 

40 3. A two compartment motor according to Claim 2, 
wherein one of said electrical components com- 
prises a starting capacitor, and wherein said con- 
trol plate includes opposed integrally molded, re- 
silient fingers for securing said starting capacitor 

45 to the control plate. 

4. A two compartment motor according to Claim 1 , 
wherein said plurality of electrical components in- 
cludes a speed selection switch, and wherein at 

so least a portion of said switch is integrally molded 

with said control plate. 

5. A two compartment motor according to Claim 1 , 
wherein said plurality of electrical components in- 

55 eludes a voltage selection switch, and wherein at 

least a portion of said switch is integrally molded 
with said control plate. 



50 
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6. A two compartment motor according to Claim 1 , 
wherein said plurality of electrical components in- 
cludes an overload device, and wherein said con- 
trol plate includes integrally formed means for 
mounting said overload device. 

7. A two compartment motor according to Claim 1 , 
wherein said control plate comprises a plurality of 
integrally formed ventilation openings for provid- 
ing a flow of ventilating air to or from the motor. 

8. A two compartment motor according to Claim 1 , 
wherein said armature comprises a shaft which 
extends into the second compartment and 
through the control plate, and wherein said con- 
trol plate comprises an integrally formed shield to 
guard against unintended contacts between the 
shaft and the electrical components and conduc- 
tors within the second compartment. 

9. A two compartment motor according to Claim 1 , 
wherein said armature comprises a shaft which 
extends into the second compartment, and 
wherein said motor further comprises a centrifu- 
gal switch assembly having a rotatable portion 
mounted on said shaft 

10. A two compartment motor according to Claim 9, 
wherein said control plate has an integrally mold- 
ed recess portion for receiving and shielding the 
rotatable portion of the centrifugal switch assem- 
bly. 

11. A two compartment motor according to Claim 10, 
wherein said switch assembly further comprises 
an actuator portion, and wherein said control 
plate includes integrally formed mounting means 
for securing said actuator portion in position. 

12. A two compartment motor according to Claim 11 , 
wherein said control plate has an opening formed 
adjacent said actuator portion, and opening into 
said recess, to allow said actuator portion of the 
switch assembly to interact with said rotatable 
portion of the assembly. 

13. A two compartment motor according to Claim 1, 
wherein said control plate is provided with a re- 
cess for receiving mating electrical connectors 
which electrically connect the stator winding to 
one or more of the electrical components in the 
second compartment 

14. A two compartment motor according to Claim 1, 
further comprising first and second mating elec- 
trical connectors, said first connector being elec- 
trically connected to at least one electrical con- 
ductor which is also connected to at least one of 



the electrical components in the second com- 
partment, and which extends through an opening 
in the control plate such that said first electrical 
connector is disposed between the control plate 

5 and the adjacent end shield, said second connec- 

tor being electrically connected to at least one 
conductor which is also connected to the stator 
winding and which extends from the stator wind- 
ing through the end shield such that said second 

w electrical connector is disposed between the con- 

trol plate and the end shield, and wherein said 
control plate is provided with a recess adapted to 
receive the mated first and second connectors. 

15 1 5. A two compartment motor according to Claim 1 , 
wherein said end shield adjacent said cover com- 
prises a central portion, a circumferential rim por- 
tion, and a plurality of radially extending spokes 
connecting said central portion to said circumfer- 

20 ential rim portion. 

16. A two compartment motor according to Claim 1 5, 
wherein said end shield is provided with at least 
one relatively large opening between said central 

25 and circumferential rim portions and between ad- 
jacent ones of said radially extending spokes for 
the passage of ventilating air and electrical con- 
ductors from the first to the second compart- 
ments. 

30 

1 7. A two compartment motor according to Claim 1 5, 
wherein said central portion comprises a first re- 
cess on a first side thereof for receiving an arma- 
ture-supporting bearing therein, and a second re- 

35 cess on a second, opposing side thereof for pro- 

viding clearance for a rotating centrifugal switch 
assembly. 

18. A two compartment motor according to Claim 1 5, 
40 wherein said end shield adjacent said cover com- 
prises at least one boss formed on said circum- 
ferential rim portion or on one of said spokes, and 
wherein said control plate comprises an opening 
adapted to receive said boss so as to align the 

45 end shield and control plate in a preferred relative 

orientation. 

19. A two compartment motor according to Claim 1, 
wherein said end shield is formed of a one-piece 

so construction from a castable metallic material. 

20. A two compartment motor according to Claim 1, 
wherein said end shield adjacent said cover is 
provided with an integrally formed conduit receiv- 

55 ing opening. 

21. A two compartment motor according to Claim 20, 
wherein said end shield further comprises a step- 
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like shoulder formed around at least a portion of 
the conduit receiving opening and adapted to in- 
teract with an edge portion of the cover to provide 
a sea! to prevent entry of contaminants. 

5 

22. A two compartment motor according to Claim 1 , 
wherein said cover comprises a one-piece, mold- 
ed plastic element. 

23. A two compartment motor according to Claim 22, 1 o 
further comprising shield means integrally mold- 
ed with an interior surface of said cover for shield- 
ing an end portion of a rotating shaft of the arma- 
ture from the electrical components in the second 
compartment. 15 

24. A two compartment motor according to Claim 23, 
wherein said shield means comprises a generally 
arcuately-shaped element extending around at 
least a portion of said rotating shaft. 20 

25. A two compartment motor according to Claim 1, 
wherein said cover comprises a one-piece, cup- 
shaped element having a peripheral edge formed 

to abut portions of said control plate and said ad- 25 
jacent end shield so as to effectively define said 
second compartment and shield the electrical 
components from view and contamination. 

26. A two compartment motor, comprising: 30 

a frame; 

a pair of end shields disposed adjacent op- 
posing ends of the frame to define a first com- 
partment; 

a stator winding supported by said frame 35 
within said first compartment; 

an armature rotatably supported by the 
end shields and disposed within the first com- 
partment adjacent the stator winding; 

means adjacent one of said end shields for 40 
defining a second compartment; and 

a control assembly mounted within said 
second compartment, said control assembly 
comprising a control plate, a plurality of electrical 
components, and mounting means for securing 45 
said electrical components in position on said 
control plate. 

27. A two compartment motor according to Claim 26, 
wherein said mounting means is integrally so 
formed with said control plate. 

28. A two compartment motor according to Claim 26, 
further comprising switch means having a mov- 
able portion and a stationary portion, and where- 55 
in said stationary portion is integrally formed in 
said control plate. 



29. A two compartment motor according to Claim 28, 
wherein said stationary portion comprises at 
least one electrical terminal mounted in the con- 
trol plate and adapted for mating with a conductor 
in said movable portion. 

30. A two compartment motor according to Claim 28, 
wherein said stationary portion comprises at 
least two electrical terminals mounted in the con- 
trol plate, and wherein said movable portion com- 
prises conductor means for electrically connect- 
ing said electrical terminals. 

31. A two compartment motor according to Claim 28, 
wherein said switch means has an engaged pos- 
ition wherein said movable portion is electrically 
engaged with said stationary portion, and a dis- 
engaged position wherein said movable portion is 
rotatable relative to said stationary portion. 

32. A two compartment motor according to Claim 28, 
wherein said switch means has first and second 
engaged positions wherein said movable portion 
is electrically engaged with said stationary por- 
tion, and a disengaged position wherein said 
movable portion is selectively movable between 
said f irst and second engaged positions. 

33. A two compartment motor according to Claim 28, 
wherein said stationary portion comprises an arc- 
uate portion extending outwardly from said con- 
trol plate, and wherein said movable portion is 
disposed adjacent said control plate within an 
area defined by said arcuate portion. 

34. A two compartment motor according to Claim 33, 
wherein said arcuate portion has an inwardly and 
transversely extending lip for engaging an edge 
portion of said movable portion to prevent said 
movable portion from being removed from the im- 
mediate vicinity of said control plate. 

35. A method of making a two compartment motor 
which has a frame, a pair of end shields, a stator 
winding, an armature, a cover, a control plate and 
a plurality of electrical control components, com- 
prising the steps of: 

a. mounting the plurality of control compo- 
nents to the control plate; 

b. mounting the stator winding within the 
frame; 

c. rotatably supporting the armature between 
the end shields and attaching the end shields 
to the frame such that the frame and the end 
shields define a first compartment and the 
stator winding and armature are disposed 
within the first compartment; 

d. mounting the control plate adjacent one of 
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the end shields and electrically connecting 

one or more of the plurality of components to 

the stator winding; and 

e. mounting the cover adjacent the control 

plate and end shield to define a second com- 5 

partment which encloses the control plate and 

components. 

36. The method of Claim 35, comprising the addition- 
al step of forming the control plate with integral 10 
means for mounting at least one of the plurality 

of control components to the control plate. 

37. The method of Claim 35, comprising the addition- 
al steps of interconnecting the plurality of control 15 
components with a plurality of electrical conduc- 
tors, terminating one or more of said conductors 

in a first electrical connector, connecting the sta- 
tor winding to a second electrical connector, and 
matingly connecting the first and second electri- 20 
cal connectors. 

38. The method of Claim 37, further comprising the 
additional step of providing means in the control 
plate for receiving the mated first and second 25 
connectors to secure the connectors in position 
between the end plate and the control plate. 

39. The method of Claim 35, comprising the addition- 
al step of forming at least a portion of a control 30 
switch integrally with the control plate. 

40. The method of Claim 35, comprising the addition- 
al step of mounting a rotatable portion of a cen- 
trifugal switch on a shaft of the armature between 35 
the control plate and the adjacent end shield. 

41. The method of Claim 40, comprising the addition- 
al step of forming the control plate to include 
means for mounting a stationary portion of the 40 
centrifugal switch to the control plate. 
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